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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a defective 
pattern detection method and a device thereof for 
automatically detecting a defective pattern and a 
defective pattern which has not been previously 
assumed, with high sensitivity. 

SOLUTION: The defective pattern of a semiconductor 
integrated circuit is emphasized by overlapping it to a 
repetition unit, showing the symmetry or periodicity. The 
pattern is made into a feature value and is detected 
automatically. The feature value showing the degree of 
detect bias which exists spatially biased and the feature 
value showing the existence of the defective pattern 
which is previously assumed are collated. Thus, the 
existence of the defective pattern, which is not 
previously assumed is automatically detected. In a 
numerical vector space constituted of a vector, whose 
component is two or more feature values, an area is set 
with respect to one defective mode, and the presence of 
the defective mode may be determined collating the area 
with the vector whose components are the feature values 
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*5ffllSU4*>5*s, ^!*tt(C^L<, Brt^coW^td 

[0 0 3 9] ftlc, m 3 3 Tbmm 3 8 Sr#flS Ltl 7 co 
50 A<*-v£4$««£Mfc*Jtt5«B'J«:fT5;:i:-C, ggfij 



15 

/E£{£M-r<5 t^tfe^o B3 3I1 DRAMO^x- 
^r^htttot'fe^o Ec7)i>3n— Aft, i/a^ll 

a y V X D/hS4^y^«JHt?*»ltt*:»o 
rfclCfctK ■r#fiH*A0>*MMI (Sx, Sy) tt, 

[0 0 4 0] rixSriKttSfc*, F5r r^^tt^&j 

(x^fft) 0 1^/077^/^^6 Effl lit <^)1 1 

fc*fci-*fc«>l«**R*U § BttHBMfcoJS 1 «/h 
ft (Alt) ^HIICJ: 9*#v^^ttfl»itt*Ui: ITC 
x = 0£Lfc: o (y*lRj) tra«-C*>5 0 

I©J:5fcLXf-y^ttW©»iI (Cx, Cy) & 

[0 0 4 1] V^<O^CD^y7 P tt^^^ff^Ei-^'>^- 
^fc#ab*V^3iwN-e (Cx, Cy) 
£rH!3 5^-r o Cx. Cy 5 «ffi«±<B»^ 

T\ 0 3 5 l^i-<g*G 1 rtK. (Cx, Cy) ^ 5 AoT 
LTB3tfiBg^fi^#«* (Sx, Sy) %J&£>tzi£3k 

^ifi(Di:±i«H 1 ^tt^^r t a? 

jBH^ft<Ojfcfl= : (Sx, Sy) ^««HlXfiH2(: 
loHlO*^ (Cx, Cy) jJStB«GUC« 
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V\, (Cx, Cy) «G1C 

fc£o :«'l^n/MSx, Sy, Cx, Cy) 
*»b*5»«*ffilH-C%*.Si:ia3 7Xt*0 3 80i5 

««I0t, KttW±Offi^I l(^t5o Cy^BMtt 
«T^I0O««-efcotI^ (H3 7) , CxCftb 
f (Sx, Sy) ^HlX(iH2(^WTfcMi3tg 

[0 0 4 2] — JjC y J&S|SHitSX-k<7> I 1 ofc 
10 (SI 3 8) , Cx*B«KTT*fc}ltfHlirH2^ 

H2 0^sB3feeB3^^0««i:*5o ro<t5^ (S 
x, Sy, Cx, Cy) ^fefiJES^ftiffiW^M^JJt 

5££*t 5 r t K £ 5 > SW-^T^^&^e- K«r9! 
[0 0 4 3] ^clc, 0 3 9 71/^0 4 4£r#J$UT^8CD 

20 mmmzmw-tZo ^<Dmm&m, ttttsn-esiis 

0 3 2fc5V>f*0 3 5 Ka*t*««SrK3ei"5 r 

tlzX^O, K«P3©l»*«r[R]±S**r: fc#-e#S. 

[0 0 4 4] (C1,C2, • • Cn) t?* 

ttS^A*— KAdS*>S4:i"S. AS:-oollKLfcS 
40 « (^^7HMif) t^fri:m o S1\ * 

^6^- KA^^cffftt^v^fi f =0, ftt3£ 
<#ft-rS4§^J3:f = 1 > «lt±^fifc«-t-5*&ttf = 
0. SSrIRtK *^l«$ti5t^^t5o ttiPalSr 
fT5fc»te, Crtfctt^fcRlEU ft^)3»*^ 

t : Atw^rswiti^ttai-sft^^*^ 

U : A^*t>»<#ffit"5««BSr*i-»^0*-& 
50 f©a«Mb*frJ;9. Lio^AtcttO, T±o*&^- 
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(P i) £*7e1-5 0 ^atltlt WxJf, 

£fT?o kLAfcJlLTV^4§£i3:. ^ (815) T 
AClLT^^V^fj:, (816) 

[0 0 4 5] 

[815] f (Pi) =0. 5X (1+ / [Tk Pi ] 
/ ( / [Tk Pi ] + / [Pi Uj ] ) ) 
[0 0 4 6] 

[816] f (Pi) =0. 5X / [LI Pi ] / ( / 
[LI Pi ] + / [Pi Tk ] ) 

dt'Ll . Tk , Uj it, #*Pi MUfcaSV^L, 
T\ U±<^*S^-Cfct), / [Tk Pi ] , / [Pi U 
j ] , / [LI Pi], / [Pi Tk ] tt, ^*L-€*U * 

a 12 (Kli ) 2 +a 2 2 Kl, K2i 



10 
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* Tk • Pi Pi • Uj KL LI - Pi |Bh Pi • T 

k m^ais:«tt^5. ^<Dm**m3 9\z7jk-r Q l 

1 ->Pi ->Tk fcSVMiTk ->Pi -*Uj^S6Hf^«l 

&*5{£lc£>,&P (CI, C2, ■ • Cn) l£ 
#t5f (P) tt, *»-T-*teBBUT*ftfcf (Pi) 

fSrCi, C2, • • Cn^it^ftcopg: 
^BSC (817) "CiSflsl flifta 1* a 2, • • • a 
ml*, */h2*j£*BfflLT*5t (818) T*:*#>Tt> 

[0 0 4 7] 

[817] f (CI, C2, A, Cn) =alCl p + 
a2Cl p " 1 C 2 + A+am 
[0 0 4 8] 
[818] 



•+ am2 
= 2 



Kl, Km, 
fi Kl, 



a2Z Kl, K2, +a2S (K2, ) 2 + •• -+am2 K2, Km, 
i i i 

= 2 f, K2, 
i 



am2 Kl, Km, + a2 2 K2, 



K1=C1 P , K2 = C1 P " 1 C2, A, Km= 1 

9, (CI, C2, • ■ Cn) Km-r%P&i£XT<D 

[0 0 4 9] £ tt, g 1 0**«tf3fi^fc» 

In] (^^^ft, ^yyh*«) K:#U****r#ft 
"Cl^fco ::tU ^frSr (CI, C2) tM<o C 40 
l. C2C»U #^Hm«rR»tT*0J6*rtr*.tf^*-r 

^ (CI, C2) <£> 2 ^CTt;^^ h/UT^$ttTV^5 <t 9 
t>. f irm5^^^-*r-fB3z&^nTV>5i:tP 

^ s ftv^^#v^ #Jx.fi#@9 (=^^7-1) fc 
*fLT\ feStttfW^^SrtTP^n^^^^fcofcii 



Km, +-+amZ (Km, ) 2 
1 

= 2 f, Km, 
i 

[0 0 5 0] ro^co4#?Sa2gpao^Srlll4 oic^ 
to CL C2O(KIIj:*i:0. 4T*£><9, ^^<irfc 
-^0. 4t»Afc»fr«3)teBa^A*>0 iWfiSJx 
5 Q LfciSot, H4 0Oftl|lff#ai%jBB7A^«: 
*i- 0 r<o»«*^WKH4 ir*^^tL^j: o\zo. 1 

5fd^c7)L, T N U^JRi"St&^Sr*^i-So L tt, 
CI, C2*S#»C-tfo^ttK*tj£S*fc D UiLTIj: 

#ffl-C*fc3fi<ff«Ei-*»^ (C1 = L C2lift 

& (C2 = L Clttttlt) tt. SlS£»«-C*fci&< 

[0 0 5 1 ] »^«:K3fc-r*Ltf, (815) 
- (818) 5t«:ig/flU (b» 
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19 

S&fif (CI, C2) ^MtSrimS. ^(0^ 
3I&0 4 2(C^-r o L±Tf = 0, U±T*f = l, Ttt 
j£T*f=0. 5i49, ^©WHtJiaEWl-lfiWStb-C^ 
5. <t*i, B42IJC1, C 2{C|H-f 3 4#:#iS5£-eg 
Lfc„ r^J: «J 2^te'<^ hA- (C 1 , C2) T-^^H 

f (Cl, C 2) if 5^*7- St?5£S:{kt?$ fe 0 n 

T*fo-5„ IH 3 2fC7jW-J; irt^tCJtCTBI* 
lllfcl^k (t»«*f (Sx, 10 

Sy, Pr) tJBftSrtasa**. i-fcfc-fc, 
L: (Sx, Sy, Pr) = (0, 0, t) , Ogtg 

U : S x = 1 X(4 Sy=li &-52p-B±<£>&^,£ 
T : »E3iifcBHMfl5Jb0>*?jft 
iw®tL(iJ:V\ HI 3 7 & 1*0 3 8(C^i"J;5(-4^7c^ 
R (Sx, Sy, Cx, Cy) 

[0 0 5 2] WmM^m Srite.^*?*^ rtT% $ P> Id 

K^S^ts: t*s-e#s. «9x.tfBl3 20 

2, 0 3 7 RtflU 3 8 Srifa^-g-fcHtT (Sx, Sy, C 
x, Cy, Pr) X-mZtlZ 5*5c*!r«*2ra«:#jfc 

^#A$ixT^5o fc*s, P r »::«]: 5 BHWlfcEW:, fc§ 
-tf]^fM'>J*5Sfi: L> (Cx, Cy) tC±5 30 

• ^ y y h^iitjasateia^^ 40 

[0 0 5 3] r(Dte(Ct*ffl7i^^— h'-frm (flUxiM?. -7 

IH4 4{C:^i- 0 ftfc, 04 4fi, (Cx, Cy) ^Hffi 
WT©f«i L, (Sx, Sy, Pr) 0 3#(:oV^T 
-Ail-. UWLIt KSrlESKi- 

z&mMn&y'&zmm-c&MK&jzztiz, 04 a<k> 50 
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ii-g-UfiS x = 1X(±S y = 1 »2pB±T'v IoP r = 

0. 5<Z)ii:iS6±w^^{cBi4xfi<tv^ Lfi, (Sx, 
Sy) =0(Dii:^±(C^tt« I tV\ TfiJ^EiC^^^O 

* * 7 - a Sr t i" S SEtr 8fc3 > * T A * «t 
[0 0 5 4] 

L7i&, «r«*Ybi-5ii:fcJ:9i«««^i»*mi-5 

[HIl] S*igE^©glim7D-ft - K 
[HI 2 ] B*/o-fe7g@©JFS*S#St5 !>x-a(D 
Wtf7 h#*R0. 
[11 3 ] 3Fft*««©«*J^{flr-Coaia-a-t>**ifeSrltt 

[114] f*Wiflfe^btf:^SS^*iSt>- 1 & 
5n7°o v-r-C/'WbLfclllo 

[in 5] *#«*&t*u^5fc*©ffift¥i$«»«r*i- 

0o 

[HI 6] 1tajU7tV>7F^<^->-^ , 9iSUWiZ:{cML 

[87] h#*A<*-^fc«3tefiH*&»«* 

[08] BI*^n-fe^fiEa^Fft^^-^«>e»«fflSS« 

[09] ^Jl^A<©§»i^/iJ7n-^-v- h B 

[0 10] ^^aro#ffii-5f7^— ^fD^^tfs/ K^" 

*0o 

[0ii] ^A»««©pi^nm{fc-c?©a:ia'S-*>**fe 
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[mi 2] Tf&WLW ^-^ffift¥&%faftmm. 

[mi 4] g^teH, fcitwa^A'^-vweiM* 

[mi 5] ^»2»;6ltv**v^£'<*— vrottMaa 

[mi 6] ^-fejai^LTv^v^^^— v/js#ffi-rs 

[mi 7] ^fcSjfeuTV"*^*^*— ^©Btttfttti 

[mi si m 1 7 ©seme* ^©jwzss* 
&^i-#*m„ 

[mi 9] *at*tt©jft5igu*(stfli*srHi 7cosge 

[120] ^3tWiT*s^^fcx-^ ^m 1 7 o^e 

[i2i] m>bPim4iL(Dji&<oMvmiiLmmzmi 7<om 
a^A^-rs^sr^bfcmo 20 
[m2 2] i^^RWir'Sfe-a-arfcx-^^mi 7®g 

[132 3] *J^*-v©*S*>~<©«»«<©*a#W 

[124] *&'<*-^<o&®*)^<DBwm&nm-tz 

[025] ^S^^-vo^^ilH^^-f-S^WSr^ 

[@26] ^f^<^->(Dm^.mm : k<m'&-r^mm.(oy 
D^^a 30 

[127] $i««lli:«f«*SrJB-&L-C**fcaE«»* 

m„ 

[02] 



m„ 

[02 9] *3i-/N**B*eH*&0>*JlK's' h©5) 

^m» 

[03 0] «3teSH*&»*:*-^ffirt#**#«*«: 

^i"m» 

[03 1] #»«2Wt?©«#fiH*&©iIirt#*fc.fc 
•5#*0o 

[032] 4#«*ffiWfc:fctt5ffirt#ffilC±5»#iBH 
[03 3] ■T3feeH^Ai:^y7 p ttJFA©^Ahry h<D 

[134] ^5/ ^ti^ScD^miw^ll^-jfe^^i-mo 
[03 5] W**tc±5^y:m*£©tftm«:IM3i-S 

0o 

[03 6] «JtSH*ft;ftt5^:y:/tt*&fc*tt-5«ft 
[03 7] WWi^fflfcis^SBJfefiBg^Aio^yrtt 
[03 8] WftfcffiroKtettSfcftfiH^Ao-ffi^y 
•50= 

[039] «M»*ffi|B]rt©lg«H:B8-*-5«U^tlB]»c =t 0 
0= 

[04 0] <&m&&mK*5\-tZisa y h&*&3Lfc*$t 

[04 1] tWftS^niJrtlilljfeLfctt^-ASr^-t-Ho 
[042] WM&ff 5fc»©»^£©N£#8^RiJ3^ 
50. 

[04 3] WMKSIBfcfcilLfcS'a y Mt^a^#Sr 
[04 4] ffirt«&-Jtc»*fiHJFftSr*i-^*7—fl:4# 

[03] 



c : #M*ffi 




a : aft*tt 
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[mi 5] 
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[mi 9] 



IM2 3] 
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[02 4] 



[El2 5] 
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[122 6] 



[B4 0] 






(18) 



&m 2 0 0 2- 




[0 3 4] 
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13 5] 



[03 61 



10^ 




-H2 



O SjfcSH^A 
X iE# 



x x x x 

x * x X 
y x x A 



Sx 



X IE* 



33 7] 



[03 8] 





(««H1+H2) 



13 9] 



[04 1] 




u (5=1) 



T Cf=0.5) 



C2 



0.4 



0.4 



CI 



L {f=Q) 
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[142] [04 3] 




(72)^0^# ^{K ^fc F? — 2G003 AA10 ABOO AG03 AH01 AH05 

W^JIIWStftrfiai^F-KSffefflBrSSJa tfc 2G132 AA08 AD15 AE23 AF14 ALII 

5£^f±jfC^«^*ll3rl*I 4M106 AA01 BA01 BAH CA26 DA14 

DA15 DJ20 



